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Thapto-Histic subgroups denote a buried Histic epipedon or Histosol on the landscape. These 

soils are found in both depositional subaerial and subaqueous environments. Additional Fluv 

formative elements at the subgroup level (Fluvaquentic, Fluventic) only require irregular 

decrease in organic carbon (Holocene age) with depth or 0.2% OC at 125 cm below the soil 

surface. Many soils that meet these ñFluvò criteria are carbon (C) poor relative to ones with 

distinct thick buried surfaces (Ricker and Lockaby, 2015; Wade et al. 2020). In fact, the only 

reason floodplains store, on average, 2-3x more soil organic carbon (SOC) than contiguous 

uplands is the preservation of thick dark surfaces at depth below the water table (see Ricker et 

al. 2013; Ricker and Lockaby, 2015). Soils containing preserved buried surfaces also tend to 

provide disproportionally high ecosystem services such as increased plant root biomass at 

depth, storage of greater total plant available P, and acting as ñhot spotsò for shallow 

groundwater denitrification on the landscape (Rosenblatt et al. 2001; Bradley and Ricker, 2020).  

To better recognize common depositional soils that contain extensive buried C-rich surfaces, we 

propose to increase the thickness criteria for Thapto-Histic to only denote buried Histosols (Ó40 

cm organic soil material thickness) and increase the depth for which these buried surfaces can 

be recognized from within 100 cm, to within 200 cm of the soil surface. An additional subgroup 

ñThapto-Humicò would then capture soils with buried C-rich diagnostic epipedons (Histic, Mollic, 

Umbric, Melanic) or a combination of multiple buried O and dark A horizons to meet the 20 cm 

thickness criteria to a depth of 200 cm.  

Proposed changes to subgroups with thick buried surfaces 

Current: Thapto-Histic: éhave a buried layer of organic soil materials, 20 cm or more thick, 

within 100 cm of the mineral soil surface. 

 

Proposed: Thapto-Histic: éhave a buried layer of organic soil materials, 40 cm or more thick, 

within 200 cm of the soil surface. (See Fig. 1, buried Histosol) 

Proposed: Thapto-Humic: Soils with one or both of the following: 

1. Have a buried layer that meets criteria for a Histic, Mollic, Umbric, or Melanic epipedon within 

200 cm of the soil surface; or 

2. Combined thickness of all buried O and dark colored A horizons (moist value Ò3) with Ó1.0% 

Holocene age organic carbon, is 20 cm or more thick within 200 cm of the soil surface. (See 

Figs. 2,3) 

These proposed subgroups would be inserted in the keys before fluventic or fluvaquentic 

criteria, thus recognizing the critical importance of buried surfaces for C sequestration and 

nutrient transformations. Thapto-Humic could be used in Entisols, Inceptisols, Mollisols, and 

Andisols that have frequent depositional events which bury C-rich surfaces (floodplains, foot 

slopes, coastal areas, volcanic areas).  
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Rationale 

We operationally classify soils to 200 cm, and various biological factors such as rooting depth 

and nutrient transformation commonly occur deeper than 100 cm from the soil surface. There 

are many soils in depositional landscapes (for example foot slopes, floodplains, coastal dunes, 

and wash over fans) that contain buried O horizons which do not meet current Thapto-Histic 

criteria (essentially a buried Histic epipedon), but combined thickness of multiple buried 

surfaces can result in the same cumulative SOC pools as having buried diagnostic epipedons 

(Histic, Mollic, Umbric, Melanic). In addition, many Holocene-age buried A horizons become 

massive due to compaction or may have fine stratification that do not qualify as diagnostic 

epipedons. However, these buried surfaces could be captured in the definition of Thapto-Humic 

by including a 2nd criteria allowing for combined thickness of horizon types (O and A), rather 

than just diagnostic epipedons.  

Currently, Thapto-Histic subgroups are only available for Entisols and Mollisols (Aquolls), with 

16 established Thapto-Histic soil series mapped over 244,104 acres. Most of these soils are on 

floodplains or within coastal zones. There are many additional series and landscape positions 

that have buried organic-rich surfaces within 200 cm. For example, the Mahone, Neubert, 

Washtenaw, and Widewater series OSDs meet proposed Thapto-Humic criteria. Thapto-Histic 

or Thapto-Humic morphologies have also been previously noted during field work in Cartecay, 

Chastain, Congaree, Enoree, Rowland, Toccoa, and Toxaway series map units.  

Our previous research in headwater stream wetlands of southern New England (n = 18 

representative sites across the region) indicated 44% of pedons would classify as Thapto-Humic 

(Raypol, Rippowam, Scarboro, Walpole series map units). Ongoing floodplain research in the 

Piedmont of North Carolina (n = 69 full descriptions) also indicates that approximately 36% of 

pedons evaluated would classify as Thapto-Humic (Chewacla, Wehadkee series map units). 

Buried soils are also common in the Midwest United States, specifically at foot slope landscape 

positions (Fig. 4, Washtenaw series). Thick buried surfaces are ubiquitous in depositional 

environments and we should recognize these soils via classification where they occur on the 

landscape.  
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Figures  

 

Fig. 1: Proposed Thapto-Histic soil (Ashe County, North Carolina). Note this soil has a 

prominent buried Histosol at ~50-95 cm and would meet the necessary requirements for 

updated Thapto-Histic subgroups (>40 cm of buried organic soil materials).  
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Fig. 2: Contrast between two Fluvaquentic Dystrudepts (Chewacla soil series, Piedmont region 

of North Carolina). The pedon on the left has an irregular decrease in carbon with depth (but not 

exceeding 0.5% OC below the A horizon) and the soil on the right has multiple buried A 

horizons, including a very prominent buried Umbric epipedon at ~1 m depth. In the current keys 

these soils are treated the same, although morphologically, chemically, and functionally they are 

very different. Thus, under this proposal the soil on the right would be classified as a Thapto-

Humic Dystrudept.  
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Fig. 3: Example of a soil with buried C-rich surface (Umbric epipedon, North Carolina Piedmont) 

below 100 cm, which is the current depth criteria for Thapto- subgroups. Using the current depth 

criteria of 100 cm this soil would be Fluvaquentic, but many soils in depositional landscapes 

have most of the total SOC pool sequestered below 100 cm (see Ricker and Lockaby, 2015). 

Because we operationally define and classify soils to 200 cm, we should extend the lower limit 

in Thapto- subgroups to better communicate what is important about these high C buried soils.   
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Fig. 4: Photo of a Thapto-Humic soil provided by Stanley Buol from 1956 in Wisconsin. Sites like 

this are common throughout the Midwest on foot slope and floodplain landscapes.  

 

 


